Developing novel fluorescent probe for peroxynitrite: implication for understanding the roles of peroxynitrite and drug discovery in cerebral ischemia reperfusion injury by Yang, D et al.
Title
Developing novel fluorescent probe for peroxynitrite: implication
for understanding the roles of peroxynitrite and drug discovery
in cerebral ischemia reperfusion injury
Author(s) Shen, J; Chen, X; Xu, M; Gu, Y; Yang, D
Citation The 41th Annual ISOTT Conference & EPR 2013 Conference,Hanover, NH., 22-28 June 2013.
Issued Date 2013
URL http://hdl.handle.net/10722/187938






































41st Annual ISOTT Conference 









































41st Annual ISOTT Conference 














































41st Annual ISOTT Conference 





































41st Annual ISOTT Conference 








































41st Annual ISOTT Conference 







































41st Annual ISOTT Conference 












































41st Annual ISOTT Conference 











































41st Annual ISOTT Conference 







































41st Annual ISOTT Conference 








































41st Annual ISOTT Conference 




















































41st Annual ISOTT Conference 




































41st Annual ISOTT Conference 







































41st Annual ISOTT Conference 








































41st Annual ISOTT Conference 








































41st Annual ISOTT Conference 




































41st Annual ISOTT Conference 












































41st Annual ISOTT Conference 









































41st Annual ISOTT Conference 






































41st Annual ISOTT Conference 





































41st Annual ISOTT Conference 








































41st Annual ISOTT Conference 










































41st Annual ISOTT Conference 











































41st Annual ISOTT Conference 













































41st Annual ISOTT Conference 











































41st Annual ISOTT Conference 







































41st Annual ISOTT Conference 








































41st Annual ISOTT Conference 

















































41st Annual ISOTT Conference 











































41st Annual ISOTT Conference 





































41st Annual ISOTT Conference 







































41st Annual ISOTT Conference 
































41st Annual ISOTT Conference 




















































41st Annual ISOTT Conference 
















































41st Annual ISOTT Conference 






































41st Annual ISOTT Conference 









































41st Annual ISOTT Conference 


















































41st Annual ISOTT Conference 








































41st Annual ISOTT Conference 










































41st Annual ISOTT Conference 





































41st Annual ISOTT Conference 













































41st Annual ISOTT Conference 


















































41st Annual ISOTT Conference 














































41st Annual ISOTT Conference 









































41st Annual ISOTT Conference 







































41st Annual ISOTT Conference 










































41st Annual ISOTT Conference 


















































41st Annual ISOTT Conference 




































41st Annual ISOTT Conference 

















































41st Annual ISOTT Conference 










































41st Annual ISOTT Conference 















































41st Annual ISOTT Conference 


















































41st Annual ISOTT Conference 





































41st Annual ISOTT Conference 







































41st Annual ISOTT Conference 

























Study Goal:    The  focus  of  this  study  has  been  to  examine  Cerenkov  emission  during  radiation  therapy,  and 




Abstract:    The  signal  is directly proportional  to  surface dose  and  images have been  captured by  gated  ICCD 
imaging during Linear accelerator  (LINAC) pulses  incident on tissue.   These  images are  linearly proportional to 
the deposited skin dose (R2=0.97), and so they can be used to image the dose during each fraction of treatment. 









Conclusion:    Taken  together  the  surface  dose  and  tissue  oxygenation  could  be  monitored  for  subjects 
undergoing  standard  fractionated  radiation  to  track  changes which  occur  during  the month  long  treatment 
process.  The monitoring  of  tissue  oxygenation  in  animals  appear  feasible,  and  the  extension  to  human  use 
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June 22, 2013 – June 28, 2013 
 
 
Quantitative hypoxia imaging for treatment planning of radiotherapy 
 
Iuliana Toma-Dasu1 and Alexandru Dasu2 
 
1Medical Radiation Physics, Stockholm University and Karolinska Institutet, Stockholm, Sweden 
2Department of Radiation Physics UHL, County Council of Östergötland, Linköping University, Linköping, Sweden 
 
Study Goal:  This study presents a clinical approach for including tumour hypoxia measurements into treatment 
planning for radiotherapy. It also explores theoretically the issue of quantitative measurements of hypoxia 
through combined PET and EPR measurements.  
 
Abstract:  Tumour oxygenation is an important determinant of radiotherapy outcome as it could modulate 
cellular radiation sensitivity. Advanced PET imaging able to characterise in vivo this microenvironmental aspect 
holds many promises for devising counteracting therapies as it could provide both the extent and the spatial 
distribution of the hypoxic regions. This study reviews the advantages and the limitations of PET for imaging and 
quantifying tumour hypoxia and proposes a novel approach to obtain absolute levels of hypoxia from PET 
images through the use of absolute EPR measurements. This offers a significant advantage over most other 
proposals that are unable to absolutely quantify the hypoxia levels from the relative intensities in PET images.   
 
Conclusion:  Tumour hypoxia must be taken into account at the stage of treatment planning for photons and 
particle therapy by accounting for its extent and severity through the use of PET imaging combined with 
absolute EPR measurements. 
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Michael  Servetus,  born  in  Spain  in  1511,  studied  medicine  and  law,  was  a  bio‐scientist,  poet,  politician, 
cartographer,  and biblical  scholar who disputed  the  church doctrines of  Trinity  and  infant baptism.   He was 
called a heretic and  lived  in hiding with a change of name.  In 1553 he published his anatomic and physiologic 
finding that blood flows through the  lung, discharging waste and getting something from air that brightens  its 
color. Unfortunately, this was hidden in a book titled “Christianismi  Restitutio”. He boldly sent Calvin a copy. He 














Joseph Priestley, a Unitarian minister,  fired by 3  churches as  too  liberal, became a  self‐trained  scientist‐
teacher, wrote the best textbook about electricity, and discovered how to make soda water for which he was 
awarded the Copley medal. By 1772, he had discovered nitrous oxide and many other gases. 
      Priestley, again by heating  calc of mercury,  independently discovered O2 on August 1, 1774 and named  it 
“dephlogisticated air”. He found that mice could  live  in  it and  it caused a glowing splinter to burst  into flames. 
He  informed the Royal Society and showed the method to Lavoisier  in October. Lavoisier never acknowledged 
Priestley’s help. Lavoisier, studying  the new gas,  in 1777 named  it principe oxygen but couldn’t prove what  it 
was.  
     In 1766, Henry Cavendish  (1731‐1810), by mixing  iron  filings with acid, made a gas he called  flammable air 
(H2)  that, when  burned, made  pure water. No  one  believed  him. On  June  24,  1784,  hearing  that  the  Royal 
Society  had  invited  Cavendish  to  review  his  strange  report,  Lavoisier  with  observers  repeated  Cavendish’s 
experiment. Water  appeared.  Lavoisier  declared  that  flammable  air  and  oxygen  are  elements. Water  is  a 
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rich as a  tax  collector and gunpowder manufacturer. He was hated  for building a wall around Paris  to  force 
incoming merchants to pay taxes. During the terror, the Revolutionary Tribunal tried, convicted and beheaded 
him, all on the same day, May 8, 1794.  
   In  the 1780s, Priestley was  repeatedly attacked by Church, Crown and press  for  supporting  the French and 
American  revolutions. On  July  14,  1791  (Bastille  day),  drunken  rioters  destroyed  his  Birmingham  home  and 









proposed  to erect a monument  in Geneva  in honor of  Servetus.  Supporters  commissioned Clothilde Roch  to 
sculpt  Servetus. The Geneva Calvinist  town  council  refused but named  an  alley  “rue Michel‐Servet”.  Senator 
Dide then arranged for it to be mounted in France on the Annamasse town hall square 4 km east of Geneva. The 
French  Vichy  (Nazi)  rulers melted  it  down  during WW  II.  In  2011,  Servetus’  500th  birthday,  a  recast  Roch 
sculpture was erected near the site of his execution beside Geneva University Hospital.  
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Ex vivo nail dosimetry for triage after a radiation event involving large 
populations 
 
Steven G. Swartsb, Brian Bennettc, Eugene Demidenkoa, Ann B. Flooda, Oleg Grinberga, Jiang Guia, Xiaoming Hea, 
Jean P. Larivierea, Michael Mariania, Stephen D.P. Marshb, Andres E. Ruugea, Jason W. Sidabrasc, Harold M. 
Swartza, Dmitriy S. Tipikina, Dean E. Wilcoxa, Benjamin B. Williamsa 
 
aGeisel School of Medicine, Dartmouth College, Hanover, NH 03755 
bDepartment of Radiation Oncology, University of Florida, Gainesville, FL 32610 
cMedical College of Wisconsin, Milwaukee, WI 53213 
 
Abstract: Ex vivo nail dosimetry is being developed into a practical method for triage in large scale radiation 
exposure events.  This is made possible due to the development of methods for removing the interfering 
mechanically-induced signal thus allow for the measurement of the radiation-induced signal (RIS) in nail 
clippings.    
 
To achieve accurate and precise dose estimates based on the RIS in clipped nails,  
a number of approaches are being assessed to remove the interference of a mechanically-induced signal (MIS).  
A number of methods are being examined, which include spectral decomposition, chemical treatments of the 
nail clipping and the use of advanced and multi-frequency EPR techniques.  In spectral decomposition methods, 
the variability of the individual spectral components in the nail sample preparation steps following clipping must 
be controlled by regulating the temperature, humidity, water content, and O2 level. By utilizing proper modeling 
of the MIS, RIS and background spectral elements, regression-based fitting models are employed to calculate an 
estimate of the RIS in the experimental EPR spectra of the irradiated nail clipping.  Initial validation of a multi-
component EPR spectral fitting models have been conducted on irradiated (0-6 Gy) clipped nail spectra acquired 
from a large dataset (90 samples from 15 donors).  The results of these studies showed a high degree of 
consistency between the pure RIS and the estimated RIS computed from spectral analysis. Chemical treatment 
of nails make use of the redox reagents in either aqueous or organic solutions to preferentially remove the 
surface distributed MIS while retaining the RIS, and is amenable for use in the field.  In one approach a soaking 
of nail clippings in water (10 min) removes all the MIS and an unstable RIS signal component, retaining a smaller 
dose-dependent stable RIS signal. The measurement of this stable RIS signal in nail clippings has been shown to 
provide excellent dose estimates in individuals exposed to high IR doses (20+ Gy).  Although not amenable at 
this time for field deployment, advanced EPR techniques, such as saturation recovery and multi-frequency 
analysis of the MIS and RIS components could be used to provide confirmatory dosimetry in off-site analysis 
facilities by offering alternative methods for extracting the RIS signal rom the clipped nail spectrum.  For 
example, small differences in the T1 relaxation times between the main MIS interfering (singlet) signal and the 
RIS as measured using saturation recovery techniques may offer an ability to differentiate these two signals in 
nail spectra.  Multi-frequency EPR studies of the MIS singlet and RIS have shown slight differences in g-tensors of 
41st Annual ISOTT Conference 
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the MIS singlet, RIS and background spectral components and are providing clues of the chemical nature of the 
radical centers underlying these signals   
 
The use of spectral decomposition or chemical treatment techniques in ex vivo nail dosimetry to remove the 
interfering MIS signal are providing accurate estimates of the RIS in irradiated nail clippings that, with further 
validation, are expected to provide a reliable approach to estimating dose. 
 
Acknowledgments:  The work reported here is supported by a grant from NIH/NIAID (U19AI091173: Dartmouth 
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an  EPR  in  vivo  dosimetry  measurement.  In  case  of  a  triage,  this  method  makes  it  feasible  to  determine 
immediately whether  an  individual  has  received  at  least  2 Gray  since  the  EPR  signal  has  been  shown  to  be 
proportional to radiation dosage. This work will focus on obtaining signal from in vivo finger and toe nails. 
 













Conclusion:   In order to reduce the losses associated with the tissue beneath the nail which yield no EPR signal, 
a novel  Surface Resonator Array  (SRA)  structure  consisting of  an  array of  anti‐parallel  transmission  lines has 
been  designed  to  reduce  the  depth  sensitivity.   Modeling  and  design  of  the  structure  has  been  done  using 
Wolfram Mathematica  software and  simulations performed using Ansoft High  Frequency  Structure  Simulator 
(HFSS).  A dose response curves using a finger equivalent model is obtained and results are presented. 
41st Annual ISOTT Conference 



















































41st Annual ISOTT Conference 




















































41st Annual ISOTT Conference 




























































41st Annual ISOTT Conference 



















































41st Annual ISOTT Conference 












































41st Annual ISOTT Conference 
































The photon  dose  in  fingernails dependences on  the  following  factors were  studied:  geometry of  irradiation; 
photon energy; finger position (from thumb to smallest finger); degree of mathematical model detalization; nail 
thickness; and hand configuration (flat and clenched).  
Separate Monte‐Carlo  calculations were made  to obtain  the whole body doses  for  the  same photon  energy 
range and  irradiation geometries using a standard mathematical  (MIRD‐type) computational model. Based on 
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